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The prevalence of stress among the general working population is around 18%, while among doctors it is 28%. 10 The modern medical workplace is a stressful place. 11 It is a complex environment in which doctors continually have to learn new skills. 11 Stress also arises from long hours, constantly caring for ill people, facing death of people they have come to know, and knowing that their occupation carries enormous responsibility and that people's lives depend on them. [9] [10] [11] Other factors are fatigue; high demands on time interfering with doctors' other responsibilities; work conflicting with doctors' personal lives; dealing with emergencies; uncertainty and error; patient consumerism; increasing demands from patients; financial pressures; information overload; administration; and personality factors. [9] [10] [11] It has been emphasised that stress levels are highest among doctors caring for terminally and chronically ill patients. 12 Doctors also have to deal with stress from litigation threats.
This stress experienced by doctors results in high rates of marital problems, which sometimes end in divorce, 10, 12 physical illness, social isolation, 10, 12 decreasing satisfaction with work, 10, 12 suicide, 13 substance abuse and depression. 14 There is growing concern about stress among public hospital doctors. The aim of this study was to ascertain the prevalence and the level of stress among doctors in the Ngaka Modiri Molema (NMM) district, North West province; to establish the relationship if any, between stress and working conditions; and to compare the results with findings of a study done among general practitioners in a private practice.
Methods

Research design
A cross-sectional study using a standardised questionnaire was carried out among medical doctors working in four hospitals in the NMM district from 5 March to 21 April 2010. The 12-item General Health Questionnaire (GHQ-12), designed and validated by the World Health Organization, was used to measure the presence and level of stress among the doctors. The measurement instrument was a standardised, anonymous questionnaire in English, and participation was voluntary. The GHQ-12 is used by researchers in various fields, including occupational health, and by clinicians to screen for psychiatric disorders. 15 It is a validated questionnaire with high sensitivity that has been widely used to screen populations for stress. 15 It is a short questionnaire with 12 questions and 3-point Likert scale responses for each question. We considered ease of completion important, since doctors are usually busy and may not take the time to complete a long questionnaire. The GHQ-12 yielded an overall total score. 16 The score was then used to gauge whether each doctor was not stressed (total <16), was stressed (total 16 -20) or had severe psychological stress (total >20). 16 The questionnaire was modified slightly to exclude the name of the doctor and to include age group, hours per working week, length of time in practice and a general self-perception of whether the doctor was stressed or not. The cover page of the questionnaire explained the purpose of the study and gave the contact details of the researcher. Distribution and collection of the questionnaires were done anonymously to improve the truthfulness of the responses. Ethical approval for the study was obtained from the Medunsa Research and Ethics Committee (MREC), project number MREC/M/17/2009:PG. Permission to conduct the study was also obtained from managers in the NMM district.
The data were analysed using statistical software SPSS 17.0. A variety of statistical analyses were applied to the data, including crosstabulation and analysis of variance (ANOVA). Duncan's post hoc test was applied to establish relationships between stress and working conditions.
The overall Cronbach's alpha coefficient for all the items in the instrument was 0.847, which made the study instrument reliable. A pilot study was conducted on 18 February among 10 doctors currently working in another district hospital (Vryburg Hospital) outside the NMM district, to test the practicability of the research.
Results
There were 67 doctors who participated in this study. Table 1 shows that all age groups were represented, with the majority of subjects (78%) below 45 years of age. A large proportion of the doctors worked more than the average 40-hour week (overtime work), they had varying years of experience, and the majority (87%) did afterhours work. Table 2 sets out the responses to the 12 individual questions in the GHQ-12. Of NMM district doctors, 34 (51%) scored more than 15 on the GHQ scale (Table 3 ).
There was a wide variation in the number of patients seen per day by individual doctors ( Table 4 ). The median number of patients seen was 30, with a range of 12 -60; more than half of the doctors usually consulted with 30 -50 patients per day. Table 5 shows that none of the doctors who worked less than 30 hours per week was stressed. Table 6 compares the GHQ-12 scores in this study with the findings of Govender et al. among GPs in private practice.
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Discussion Table 1 shows that doctors from all age groups were represented in the study. This is in keeping with the age distribution of the doctors in the NMM district. The majority of respondents (78%) were in the age group 26 -45 years. Work-related stress may particularly affect doctors who have not been practising for many years, but it seems to be prevalent in all age groups in this sample of doctors. This is in keeping reports that modern medical practice is extremely demanding and stressful. 1 Doctors in general work longer hours than most other workers, and Table 1 confirms that many (47%) of doctors in our sample work more than 50 hours per week. Other authors have alluded to increased stress in doctors who work longer hours. 1 However, statistically we did not find a relationship between stress and long hours of work.
In a study of stress among private practitioners by Govender et al., 39% of participants reported working more than 50 hours per week. 17 Doctors in our public hospitals therefore appear to work longer hours than GPs in private practice in KwaDukuza. 17 The doctors in our study did not specify whether the long hours of work they reported (more than is recommended by the Department of Labour) are primarly due to hospital work or afterhours work outside the hospitals. Work overload among medical doctors is not only a South African phenomenon. Cartwright et al., studying workload and stress in UK consultant medical doctors (N=464), found that 56% were working more than 48 hours a week. 18 In this study we found no relationship between hours worked per week and number of patients seen per day and level of stress. This Nearly all the doctors (about 90%) who responded perceive themselves to be stressed at work. This may mean that they are unhappy at work but not objectively stressed as yet, and probably implies that at present they can cope with their working situation and still feel that they are playing a valuable role at work. This percentage is slightly higher than the finding in a similar study, where 78.3% of participants reported perceiving themselves as being stressed. 20 These doctors may be at risk of work-related stress and would benefit from stress-relieving and coping strategies before they reach burnout or become totally disillusioned with working as a doctor.
The results indicate that doctors practising in rural district hospitals are just as susceptible to stress as doctors elsewhere. The results may imply that doctors need to be aware of their risk of workrelated problems and stress and need to concentrate on ways to reduce their stress. This would largely involve having other interests or compartments to their lives. 8, 13 The prevalence of stress in this study is higher than that in other studies, which found stress among healthcare workers to be below 50%. The results of Govender et al. ' s survey indicated that the prevalence of stress among KwaDukuza GPs was 38%. 17 Guthrie et al. found the overall prevalence of stress among psychiatrists to be 31.4%, 20 and Lee et al. found 42.5% of doctors to be stressed. 21 In terms of level of stress, 26.8% of our subjects had a very high stress level (morbidly stressed), compared with 23% reported by Govender et al. (Table 6) . 17 This level of stress is very high and these doctors need psychological intervention as they are vulnerable to burnout and depression. Ramirez et al. found very high levels of stress in 27% of participants in their study, 22 and Coomber et al., using the GHQ, also found that 28.5% of UK intensive care unit doctors scored above the threshold for severe stress. 19 This study, as well as that of Coomber et al., 19 did not show any difference (p>0.05) between working hours and stress. This lack of association could be explained by the fact that these public hospital doctors may be stressed not only because of the volume of work they are doing, but by factors like job satisfaction, unhappiness, frustration or other reasons. The analysis of GHQ items confirms this fact and showed that overall 52% of participants expressed unhappiness with their current job in NMM district.
Thomas and Valli suggested that job satisfaction is a major factor in the risk of work-related stress among doctors. 23 The majority of doctors in our study (87%) performed after-hours work and 55% reported studying after hours as well, which implies that doctors in the NMM district do seem to be overworked. We found that our doctors were more likely to be stressed if they work after hours.
The comparison with findings from Govender et al. 's study 17 in Table 6 shows that 38% of GPs scored more than 15 in the GHQ, compared with 51% of the doctors in our study. Among them, 23% GPs scored more than 20 compared with 18 (27%) in the NMM study. 
Limitations of the study
It is almost impossible to conduct scientific research without potential biases during the journey towards the research process. The aim of the researcher is to minimise any potential bias by clear, valid and concise methodology.
There are two possible sources of selection bias in this study. Firstly, NMM district doctors may not be representative of the target population of South African doctors working in public hospitals. Secondly, the respondents may not represent the stress levels of the NMM district doctors as we do not know the psychological/stress status of those who did not respond. Doctors working in the district but not in the public hospitals may not face the same challenges the hospital doctors do, as there are constant emergencies in the hospitals and patients seen there are generally sicker than those attending the clinics. Doctors who work in the clinics usually do not face the challenge of many patients needing to be seen on the same day, and patients are also usually booked at the clinics, so doctors can plan their days. Doctors who work in hospitals are constantly working against the constraints of time and the pressure of emergencies.
The potential sources of bias were minimised by making the study sample statistically powerful (i.e. at 80% power and 95% confidence interval). Also, the sample size was enhanced to make the sample as representative of the population as possible. All subjects were assessed by the same researcher, using the same questionnaire. The modified GHQ-12 questionnaire was administered by EM, and the same questionnaire was used to assess stress levels of the participants.
Conclusions
This cross-sectional survey in NMM district confirms that the prevalence of work-related stress among doctors is high and that doctors need to take active measures to reduce their stress.
The doctors of NMM district would benefit from this study by becoming aware of their high levels of work-related stress (51% of doctors were stressed). The prevalence and level of stress among medical doctors working in NMM district (public sector doctors) were much higher than those among general practitioners in KwaDukuza (private practice). 17 Doctors who have a perception of being stressed and are not yet objectively stressed (according to the GHQ-12) would benefit most from intervention concentrating on methods of stress reduction and coping mechanisms. Strategies to reduce stress should be implemented among these doctors through the chief director's office. The majority of NMM doctors of would benefit from workshops or other training in techniques, especially those aimed at doctors as part of the caring profession, that may be used to relieve work-related stress. Doctors should also take cognisance of Couper's 8 suggestion that they need to have other compartments/areas of interest in their lives besides medicine.
